Abstract In this paper, focused on a proper weight distribution vector of a fuzzy comprehensive evaluation method, a new fuzzy comprehensive evaluation model based on the supper vector machine (SVM) is proposed for overcoming the subjective limitation in traditional fuzzy comprehensive evaluation model. Furthermore, a multilevel fuzzy comprehensive evaluation model based on SVM of network learning has also been designed, and the improved algorithm is used to make an instant computation. This method gives good performance on determination of the weight distribution vector and improves the evaluation accuracy and generalization with an example.
Introduction
In qualitative analysis and quantitative analysis of an integrated methods, fuzzy comprehensive evaluation (FCE) is widely applied in engineering technology, and economy management and social life [1, 2, 3] . One research of fuzzy comprehensive evaluation is to be a more integrated into a single index problems with scientifically and objectively. In order to form the index of the comprehensive evaluation of onedimensional space price, its essence is how to determine the reasonable evaluation indexes weights [4, 5, 6] . In recent years, the main method of determining the weight is that isobaric weight method often meets with difficult in sorts of comprehensive evaluation [2] , statistical experiment method, expert evaluation method and that setvalued statistical iteration method in the evaluation index is up more difficult to realize [3] , with the weight of every evaluation index of different values and changes of Si-dong Xian ( ) College of Mathematics and Physics, Chongqing University of Posts and Telecommunications, Chongqing, 400065, P.R.China email: mathxian@yahoo.com.cn variable weight method [3] . As weight is the function of indexes, and the function of construction of study questions to form, according to the specific circumstances of deep understanding and rich applied mathematics, sometimes needs experience through a lot of statistics to describe the "weight vector field", we know variable weight approximation formula is difficult for actual application. Analytic Hierarchy Process (AHP), from the qualitative analysis and quantitative analysis of comprehensive collection of typical system engineering methods, which will be of a thinking process of complex system of mathematical and subjective judgment of qualitative analysis. The quantified, will judge the difference between various elements of numerical value, help people keep thinking process consistency, suitable for complex fuzzy ensemble and evaluation system, and is currently a widely used method of determining the weight [1, 4, 6, 7] . In practical, AHP is the main problems existing in how to structure, inspect and correct judgement matrix calculation and consistency problem judgment matrix elements of weight. Currently Lord View has put forward the main problem of processing method. The judgment matrix of modified standards concerned cannot guarantee is optimal or only for individual elements of judgement matrix are fixed, but it is not an unified model. The practical application of the modified by AHP is when most experience and skill, lack of scientific theory and method, meet with difficult in application.
Support vector machines (SVMs), originally formulated for two-class classification problems, have been successfully applied to diverse pattern recognition problems. SVM is an approximate implementation of the structural risk minimization principal based on statistical learning theory (SLT) rather than the empirical risk minimization method (Vapnik 1995) [8, 9] . In recent years, SVM has drawn considerable attentions due to its high generalization ability of a wide range of applications and better performance than other traditional learning machines (Muller et al. 2001, Schölkopf and Smola 2002) [10, 11] .
Using the idea of Ref. [8, 12] , we propose a new fuzzy comprehensive evaluation (NFCE) based on SVM , which aims to resolve the weight vector problem of fuzzy comprehensive evaluation model. Compared with other FCE or SVM algorithms, NFCE is in general a construction method.
The rest of this paper is organized as follows. In Section 2, the theory of FCE and SVM is briefly reviewed. The details of the new fuzzy comprehensive evaluation based on the SVM are discussed with the network learning in Section 3. In Section 4, some experiment results are carried out to illustrate the advantages of the new fuzzy comprehensive evaluation. Finally, conclusions are drawn in Section 5.
Fuzzy Comprehensive Evaluation and Support Vector Machines
In this section we briefly review the theory of fuzzy comprehensive evaluation method and SVM.
General Description of Fuzzy Comprehensive Evaluation
Fuzzy comprehensive evaluation method is a mathematical method to comprehensively evaluate things that are not easy to be clearly defined in the real world by using
